INTRODUCTION
Evidence for a poleward dispersion in mass, pitch angle, and energy of solar wind particles entering the cusp/ magnetopause boundary is a well-documented phenomenon In addition, observations from DE 1 have revealed lowenergy ion outflows in the polar magnetosphere [Shelley et al., 1982; Gurgiolo and Burch, 1982] . Using electric field data from the sister DE 2 satellite, Waite et al. [1985] found that such flows originated in a dayside source or energization region and were convected antisunward to observing points within the polar cap. Moore et al. [ 1985] showed that a localized ionospheric heating signature was characteristic of the dayside auroral zone while Lockwood et al. The term "upwelling ions" was used to refer to these events, and it was suggested that they are the source region for the field-aligned polar cap O + outflows. Moore et al. [1985] reported clear signatures of parallel velocity dispersion observed high over the dayside polar cap, leading to mass separation of the outflow, i.e., a geomagnetic mass spectrometer. Lockwood et al. [ 1985b] concluded that the dayside upwelling region below 1 R E altitude is the source for these velocity dispersed higher altitude flows, which include significant O + content, as well as N +, H +, He +, and O ++. The low-energy O + ions are convected far into the polar cap as they flow upward from the dayside auroral zone source, particularly during high magnetic activity [Lockwood et al., 1985b; Horwitz and Lockwood, 1985 ] .
The purpose of the present paper is to pursue the question as to the mechanisms responsible for the ion heating which defines the source region for these polar ion outflows. The general approach taken was to identify a typical upwelling ion event using the retarding ion mass spectrometer (RIMS) data, for which data would also be available from the other experiments on the DE 1 satellite, including energetic particles and magnetic and electric fields. Our intent is to bring all available information to bear on a representative event, thereby determining the characteristics of the upwelling ion source region. In practice, the choice of event was determined largely by the simultaneous availability of the several data sets. PLASMA WAVE ENVIRONMENT Plate 3 shows an electric field frequency-time spectrogram from the plasma wave instrument for the period of this upwelling ion event. Auroral hiss emissions of relatively low intensity extend from 1 kHz to just over 100 kHz, cutting off at frequencies below the electron cyclotron frequency. Cold plasma theory predicts that, in low density regions of the magnetosphere where the electron plasma frequency is less than the electron cyclotron frequency, these whistler mode emissions will be driven into resonance at the electron plasma frequency. Using a technique for deriving the electron density from the upper frequency cutoff of the auroral hiss emissions (described in detail by Persoon et al. Additional information on the density of the plasma during the upwelling ion event can also be derived from the auroral hiss cutoffs in the plasma wave spectrum discussed in the previous (plasma wave environment) section. The [ Barakat and Schunk, 1983 ] , ion heating, rather than electron heating, appears to dominate the energetics of dayside auroral zone ion outflows. This leads to a hot subsonic flow from the source region rather than the cold supersonic flow associated with ambipolar electric field acceleration.
